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Preface

The science of nanomaterials has become the flavour of the day, with research

being driven both by academic curiosity and the promise of useful applications.

Amongst the nanomaterials, nanocrystals, nanowires and nanotubes constitute

three major categories, the last two being one-dimensional. Since the discovery of

the carbon nanotubes in 1991, interest in one-dimensional nanomaterials has grown

remarkably, and a phenomenal number of research articles has been published on

nanotubes as well as nanowires. The nanotubes are not only those of carbon but

also of inorganic materials. Several strategies have been developed for the synthesis

of these materials and a range of interesting properties reported. Thus, the

electronic and mechanical properties of carbon nanotubes have been studied

extensively, and several of them directly relate to potential applications. Typical of

the important properties of carbon nanotubes are high mechanical strength, good

electrical and thermal conductivity and excellent electron emission characteristics.

The electronic and Raman spectra of carbon nanotubes have helped immensely in

characterization as well as in understanding some of the intrinsic structural

characteristics.

While nanotubes of several inorganic materials, many of which possess layered

structures, have been synthesized and characterized, the literature on inorganic

nanowires is much more extensive. Every conceivable inorganic material seems to

have been prepared in nanowire form. Properties and possible applications of these

inorganic one-dimensional materials have been investigated to some extent, but

there seems to be ample scope for study.

This monograph provides an up-to-date survey of various aspects of carbon

nanotubes, inorganic nanotubes and nanowires. Nanotubes of lipids, peptides,

polymers and DNA are known, but they have not been discussed in this monograph

due to its limited scope. We have found it difficult to cover the entire gamut of

properties and applications of the nanotubes and nanowires in detail in view of the

immense literature that has accumulated in the last three to four years. We have

been selective, emphasizing more the chemical aspects of nanotubes and

nanowires, especially those related to synthesis and characterization to a greater

extent. We have provided an extensive list of references to enable those who would

like more complete information on the properties and other aspects of these
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materials. It is possible that we have failed to cite some important references

by oversight or error in judgement, and we would like to be excused for

such omissions. We have done our best to make the monograph contemporary

and we hope that students, teachers and practitioners of nanoscience will find it

useful.

C.N.R. Rao

A. Govindaraj
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